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So far, the largest rigid constructed has a
capacity of 6,500,000 cub. ft. (see below).

The Handling and Flying o! Airships. The
handling and flying of an airship raises many
interesting problems, particularly in the case of a
large rigid, and the following brief survey relates
mainly to this class of ship on which most expe-
rience has been gained.

One of the most pressing questions is the hand-
ling and mooring of a large airship on the ground.
In the early days, airships were practically always
housed in large sheds which they left for a flight
and to which they returned afterwards. In order
to get them in and out of their sheds they had to
be "walked" by large ground parties of men, and
the operation was both tedious and dangerous, the
latter particularly if any appreciable wind was
blowing. A large airship presents an enormous
area to a side wind and can easily become unman-
ageable by the handling party. More than one
airship suffered serious damage in this way, and
also by being moored out in the open without any
provision being made to allow it to swing head to
wind.

THE MOOBING MAST. In order to overcome these
difficulties the mooring mast was developed, the
idea being that an airship in regular service should
only enter its shed occasionally when overhauls or
repairs were necessary. At other times, when in
port, it should be attached by the nose to a mooring
mast. This scheme has proved very successful.
Several airships have stayed at the mast for long
periods, even in bad weather. The British airship
B. 101, hi particular, rode out a very severe gale
in this way in perfect safety.

Two types of mast have been developed. In
England the high mast has been favoured at
which the airship rides well up in the air, trim
being maintained by suspending balance weights
from the tail, part of their weight being taken by
the ground. These weights take the form of heavy
rollers, with shock absorbers in the suspension
cables, so that they can follow the ship round as
she swings with changes of wind direction. The
B. 101 was 132 ft. in maximum diameter, and the
mast at Cardington is about 200 ft. high at the
point at which her nose was secured. When level,
the bottom of the ship was therefore some 130 ft.
above the ground. Access to the ship while at the
mast was by means of a lift running up inside the
mast itself and a gangway leading from a platform
at the top into the nose of the ship.

In America the "stub " mast has been developed.
This is only of sufficient height to keep the airship
just clear of the ground when she is moored by the
nose and in horizontal trim. The rear of the ship
is then attached to trolleys that run on circular
tracks with the mooring point as centre. The
system of attachment is such that it prevents any
vertical motion of the tail of the ship but enables
it to swing into wind. The ship is much more

easily accessible witli a stub mast than with the
high type, but the operation of coming to moorings
after a flight is much more difficult. With the stub
mast a large landing party is necessary, and the
operation may even then prove dangerous or
perhaps impossible in gusty weather. With the
high mast the danger of the ship hitting the ground
while coming in is greatly lessened and the actual
mooring operation needs very few men on the
ground to carry it through. Another system of
mooring that has been suggested is a wire system,
the nose of the airship being tethered to a sort of
pyramid of wires whose other ends are anchored
to the ground. This has been used with success
on more than one occasion, notably when R. 34
was In U.S.A. after crossing the Atlantic in 1919,
but while it may be useful as a temporary expe-
dient it has obvious disadvantages as a permanent
mooring arrangement.

PILOTING. The piloting of a large airship calls
for much skill. Many points have to be considered
in selecting the best course. For example, meteoro-
logical conditions affect the lift of the ship to a
considerable extent. Thus, if the sun shines
directly on the envelope the gas inside is warmed,
the lift is increased, and the ship tends to rise. In
order to overcome this condition of " superheat,"
as it is called, gas has to be discharged, which is
wasteful, or the ship has to be flown pitched down
by the nose to get negative "dynamic" lift, i.e.
a downward force due to the action of the ah? on
the elevators. One way of reducing the effect of
superheating is to fly fast to cool the hull by the
rush of air, but this may not be possible if fuel has
to be conserved. Another way is to fly low, where
the sun's rays are generally less intense, or else in
the shelter of clouds.

Another important problem is how to compen-
sate for the reduction in the total weight of an
airship as fuel is consumed on a long flight. As the
weight is reduced the lift increases and this effect
again can only be met by valving gas or by flying
nose down to get negative dynamic lift. Neither
course is desirable over a long period. Three
remedies have been suggested. One is to condense
and recover the water in the engine exhaust, which
exceeds hi weight the petrol burnt. The weight of
the water recovery plant is the main objection to
this system. Another partial solution that has
been suggested is to avoid wasting the hydrogen
that has to be valved by burning it with the fuel
in the engines, and so saving the fuel proper.
ITinally, there is the method that has been success-
fully used in the Graf Zeppelin^ where gaseous
fuel is used instead of petrol. This fuel, known as
"Blaugas," is of about the same density as air. It
is carried in special bags within the hull and as it
is consumed the bags are filled with air. Con-
sequently, the weight of the whole airship does not
change.

Historical. The first balloon ascended in 1783.
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